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I. Background 

Cairo Air Improvement Project Objective 

Objective 1 of the Lead Smelter Action Plan (LSAP) is to achieve a major reduction in 
emissions from the various secondary lead smelters in the Greater Cairo Area. An 
assessment of the financial feasibility of relocating and upgrading the Awadallah facility, 
the largest smelter in Cairo (and Egypt) has been completed. Construction plans have 
been completed for upgrading of the General Metals facility, the second largest smelter, 
but the work has not yet been initiated. This report presents a similar analysis relative to 
the small- and medium-sized smelters presently located within the urbanized area of the 
Cairo region.

The analysis is based on the development and operation of a prototypical design for a 
small/medium smelter, prepared by Stone and Webster Engineering Corporation. This is 
intended to demonstrate the feasibility of this scale of smelting operations in a modern 
facility with improved environmental and occupational safety conditions. The new facility 
would be equipped with state-of-the-art air pollution control systems and a workplace 
environment that will virtually eliminate worker exposure to the toxic effects of lead. 
Relocation of the facility will involve a significant investment in plant and equipment as 
well as increased operational expenses associated primarily, though not entirely, with the 
air pollution control systems. 

Conceptual planning for the upgrading and relocation of small- and medium-sized 
smelters is being accomplished with USAID support. Operational plans and conceptual 
drawings for the prototype facility have been prepared along with preliminary cost 
estimates. Owners of small- and medium-sized facilities choosing to implement the 
project may receive technical assistance in two ways: 

Financing assistance through the United States Commodity Import Program 
(CIP) or various other funding agencies 
Monitoring and coordination of the various project activities.

Although a considerable amount detailed planning remains to be done before cost 
estimates can be finalized, the existing information is sufficient to permit a preliminary 
assessment of financial feasibility. 
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The Lead Smelting Industry

The technical feasibility of modern secondary lead smelters is well established, but a 
question arises concerning the financial feasibility of the operation, especially for small-
scale operations. In some respects, the secondary lead industry is under attack from 
environmentalists (see Greenpeace reference in the Bibliography) and regulators (e.g. 
Basel Convention restrictions on the exportation of scrap batteries). In the United States 
for example, the number of smelters in operation declined from 43 in 1984 to 23 in 1992 
(25 closures and 5 openings). During the same period, industry capacity declined by 
nearly 100,000 metric tons (mt). The decrease in capacity was attributed to stagnant 
demand, excess capacity, and the costs of complying with environmental regulations. The 
industry trend during this period of restructuring was for smaller plants to close in favor 
of larger facilities in order to gain the economies of scale associated with large industrial 
operations.

In Egypt, smelter operators are under considerable pressure to reduce emissions and 
plant closures have not been uncommon, although to date none have been permanent. 
Under the best of circumstances smelter operators face an uncertain future. The need for 
a financial assessment of the present project proposal is, therefore, unequivocal. 

2. Approach 

The output of the assessment consists of financial projections based on pro forma income 
statements, balance sheets, and cash flow statements designed to illustrate the financial 
performance of the smelting operations under the parameters and conditions associated 
with the new facility. Product prices, the costs of production inputs, and other process 
costs are the critical elements affecting overall financial performance. 

Financial Model 

The forecasting approach used in this analysis employs “FINPRO,” a financial model 
that has been widely used for many years in the evaluation of development projects. The 
main outputs of the model are projections that represent the financial statements of a 
hypothetical small smelting operation, in new facilities after relocation to a new site. 
Income statements, cash flow statements, and balance sheets are produced based on 
input data entered on various subsidiary worksheets. Additional statements are produced 
which provide an overview of program financing and a summary of monitoring 
indicators portraying overall performance in financial terms. In total, the model includes 
14 linked worksheets in a single Excel file. The model permits various sensitivity analyses 
to be made with relative ease, such as the impact of various program options on the rate 
of return on the owner’s equity. 
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Operational and Financial Assumptions 

Input data for the financial model consists of both program-related operational 
information (mass balance) and financially oriented information. A summary of principal 
assumptions is presented below, and a more detailed description of assumptions is 
presented in Annex 1. 

The financial projections are presented as though an entirely new business is being 
established. This is necessary because of the lack of historic financial information 
for use in accurately portraying the financial impacts of making the transition from 
existing to new production facilities.
Production of the new smelter will be 1,070 mt per year consisting entirely of soft 

(crude) lead ingots. 
Lead bearing feed material will consist entirely of dry lead acid batteries. 
The local supply of scrap batteries and other lead scrap will be sufficient to meet 

the demands of the new facility and will be somewhat less than the quantity of raw 
material required for production of a comparable amount at the existing facility. 
The assumed increase in the efficiency of lead recovery that supports this 
conclusion, is perhaps the most critical factor in the financial feasibility assessment. 
In the near- to medium-term (e.g. 5–10 years) there will be no major changes in 

demand and pricing patterns; operational cost escalation will occur at a pace 
somewhat below that of the general consumer price index in Egypt. Product prices 
will increase at a pace more closely associated with international inflation rates. 
Capital costs used in the analysis are estimates prepared by CAIP staff based on 

their analysis and revisions of Stone & Webster estimates, which result in a 
reduction of approximately 60 percent of the costs as projected by Stone & 
Webster. It has been assumed that this level of cost reduction can be achieved 
without detriment to the production capabilities, the effectiveness of emission 
controls and occupational safety provisions of the conceptual design. It is of 
particular importance that these assumptions be carefully reviewed and confirmed. 
Planning, detailed design, licensing/permitting, tendering, procurement, and 

construction and equipment installation will be completed in time to permit 
operations to begin in 2000, 2001 being the first full year of operations. 
Project financing will consist of owner’s equity (about 60 percent) and a loan for 

the balance to be arranged under the terms of the CIP or any other financing 
program. The model assumes that loan terms are at normal commercial rates, 
except that the loan is interest free to the borrower during the first 18 months. 
The owner will cease operations at existing facilities and all personnel from those 

facilities will be transferred to the new smelter. Neither the costs of site 
remediation nor the benefits of site reuse are considered in this analysis. 
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3. Preliminary Findings 

Based on analysis of the preliminary capital and operating cost estimates and the 
assumptions outlined above and in Annex 1, relocation and upgrading of small- and 
medium-sized smelters appear to be financially feasible. It would, of course, be necessary 
to conduct feasibility assessments for such facilities on a case-by-case basis, but the 
analysis of a prototype facility demonstrates the expectation that positive feasibility is 
achievable. Highlights of findings and conclusions of this analysis are presented below: 

1. Scrap Battery Costs are Dominant among Operational Expenses 

Figure 1 
Operating Cost Components for Small- and Medium-sized Lead Smelters 

Scrap battery feedstock 
accounts for nearly 80 percent 
of all operating costs. As such, 
the financial performance of 
the operation is highly sensitive 
to changes in the price of this 
material. A 10 percent increase 
in scrap battery prices that 
cannot be passed on to 
consumers, for example, 
produces a decline in the range 
of 40–50 percent in the rate of 
return on owner’s equity during 
the forecast period. Figure 1 

shows the relative importance of the principal operational cost elements. The second 
most important cost item is fuel and electricity, which account for about 7 percent of 
total costs.

2. Efficiencies in the New Smelter Permit Absorption of Pollution 
Control Costs, While Retaining Profitability 

Experience elsewhere concerning the impact of air pollution control costs on the 
profitability of secondary lead smelting operations has been mixed. Often, however, 
observers have concluded that the impact is real, significant, and can result in small 
smelters becoming unprofitable. Based on the data available at the present time however, 
it appears that small- and medium-sized smelters can be operated profitably in Egypt. 
This can likely be attributed to more efficient recovery of lead metal from lead bearing 
raw materials and recovery of lead from dust trapped in the air pollution control systems 
and recycled. For equivalent production volumes, the new facility will save several 

OtherDepreciation 
Fuel & 

electricity 

Other 
Process 
additives 

Scrap batteries 
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hundred tons of scrap battery input in comparison with the existing facility. The new 
facility will also recycle about 40 mt of dust collected at the baghouses, which also 
contributes to the improved overall efficiency of the new smelter. 

3. A Financing Strategy that Includes Borrowing Results in a Higher 
Rate of Return on the Owner’s Equity 

Figure 2 
Small- and Medium-sized Smelter Relo cation: Return on Owner’s Equity 

The financial results achieved 
under alternative financing 
scenarios demonstrate that 
borrowing, as an element in the 
project financing plan, has 
certain advantages. As 
illustrated in Figure 2, the 
principal advantage is in the fact 
that the rate of return on the 
owner’s equity is higher when 
the owner employs a smaller 
amount of his own capital in 
financing the project. Of course, 
100 percent equity financing 
results in the largest aggregate 
accumulations of cash, after tax 

incomes and equity, but primarily because of the greater infusion of personal capital at 
the beginning. By employing borrowed funds and reducing his own commitment of 
funds, the owner gains a greater rate of return on the amounts invested and retains more 
of his assets for other investments. 

4. Financing is Needed for Working Capital as Well as for Capital 
Investment

It has been assumed that about 250 mt of scrap batteries, equivalent to a 2-month supply, 
will be maintained in inventory. Assuming the additional need to maintain an inventory 
(though smaller in size) for other process inputs, the total capital required to maintain the 
inventory for smelter operations is estimated at about £E400,000. In developing the 
financial projections, it has been assumed that the inventory levels will be built gradually, 
with an initial working capital requirement of £E250,000. 
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5. Pending Confirmation of Data Inputs, Especially the Costs of Raw 
Materials and Product Prices, the Proposed Smelter Relocation 
Appears Financially Feasible 

This study of financial feasibility necessarily had to be based on a set of assumptions. 
Every effort has been made to be conservative (e.g. to “err on the high side”) in 
determining the cost information used in this analysis. Under one sensitivity test (the 
scenario described above wherein the scrap battery costs proved to be 10 percent higher 
than expected), the average rate of return declined to just under 15 percent over the 
forecast period, which would make the investment only marginally attractive. This 
assumes however, that none of the higher input costs could be passed on to customers, 
which in reality would not likely be the case.  

4. Conclusions 

The financial assessment has been finalized based on the cost assumptions for small and 
medium sized secondary lead smelters, which have been done in a previous report, 
Technical and Economic Study for Small and Medium Lead Smelters. A detailed summary of the 
assumptions used in this assessment is provided in Annex 1, in tabular form. For each 
assumption, an indication of any additional data requirement, analysis, or verification is 
provided.

The results of this assessment may be used as a plausible portrayal of the financial 
performance of a new small- or medium-sized smelter located at a new site. The 
spreadsheets comprising the financial model, as applied to the data available for this 
assessment, are provided for reference in Annex 2. 



Financial Feasibility Assessment: Small- and Medium-Sized Smelter Upgrading and Relocation
7

Bibliography

Bureau of Mines, United States Department of the Interior, Information Circular 9156, 
“Domestic Secondary Lead Industry: Production and Regulatory Compliance Costs,” 
undated, circa 1987. 

CAIP SO3 Engineering Staff, “Small & Medium Secondary Lead Smelters, Conceptual 
Engineering Capital Cost Estimate,” Cairo, undated (circa 1998). 

Cobbing, Madeleine, and Simon Divecha, “The Myth of Automobile Battery Recycling,” 
from the internet at: www.fish.com/battery-recycling.html . Greenpeace, 1998. 

Stone & Webster Engineering Corporation, “Small & Medium Sized lead Smelters, 
Conceptual Design to Support Development of a Capital Cost Estimate and Explanation 
of Cost Estimate Entries,” Boston, 1998. 

Stone & Webster, Secondary Lead Smelter, “Draft Conceptual Engineering Plans (for 
Review and Comment),” including “Material and Water Balance, Conceptual Process 
Flow Diagram, Equipment Arrangement and Ground Floor Plan,” Boston, 1998. 

Stone & Webster, “Small & Medium Secondary Lead Smelters, Conceptual Engineering 
Capital Cost Estimate,” (5 pages of spreadsheets), Boston, 1998. 

United States Environmental Protection Agency, “Economic Impact Analysis of the 
Secondary Lead Smelters NESHAP – Final,” EPA-453/R-94-039, 1994. 

United States Environmental Protection Agency, “Profile of the U.S. Secondary Lead 
Smelting Industry,” undated, circa 1993, and “(Secondary Lead Smelting) Process 
Description and Emissions,” undated, circa 1994. 

Worcester, A.W., and J. A. Moenster, “The Doe Run Company’s Buick Resource 
Recovery Facility,” Lead-Zinc ’90, The Minerals, Metals & Materials Society, 1990. 



CAIP/Lead Abatement A-1   

Annex 1 

Assumptions for the Interim Financial Assessment
and Additional Data Requirements 

Assumption/Data Item Additional Input and/or 
Data Verification and 

Refinement 

Inflation: Domestic inflation has been estimated at 4.5% in 
1998 and is projected to decline gradually to 3.5% in the year 
2003 and remain stable thereafter. International inflation is 
estimated at 2.0% in 1998, declining to 1.8% in 1999 and 
remaining stable thereafter. 

Note:1

Escalation of Operational Costs: Escalation of operational 
costs is projected at a weighted composite rate comprised of 
60% of the domestic inflation rate and 40% of the international 
inflation rate. No provision has been made for real increases in 
prices of various inputs.  

Consider the possibility of 
projecting real increases (e.g. 
in excess of normal 
inflationary trends) in prices 
for diesel fuel and electricity. 

Escalation of Product Prices: Product prices are projected in 
increase at a rate slightly greater (0.2%) than the international 
inflation rate. 

Note:1

£E/US$ Exchange Rate: Is estimated to remain constant at 
LE3.38/US$1.00.

Note:1

Depreciation Rate: Estimated at 4% of depreciable items per 
year, based on a 7 year economic life for mobile equipment, 
15 years for mechanical and electrical equipment and 40 years 
for civil works. 

Subject to revision after the 
capital costs estimates have 
been finalized. 

Cost of Replacement Fabrics for Baghouses: Has been 
estimated at £E13,750 each for 4 chambers or a total of 
£E55,000 every third year. 

Should be checked. 
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Assumption/Data Item Additional Input and/or 
Data Verification and 

Refinement 

Construction Loan and Loan Terms: It is assumed that 
construction financing will include a loan of £E1.2 million, 
which would be about 40% of currently estimated capital costs 
and working capital needs. Owners are expected to be able to 
borrow funds under the Commodity Import Program at 11% 
interest, with commitment charges of 0.75% and 8 years 
repayment after a grace period of 18 months. The loan would be 
interest free to the owner during the grace period. The current 
assumption for debt service payments is based on equal annual 
payments of principal. 

To be reviewed and 
discussed with owners after 
finalization of cost estimates. 
If desired, the model can be 
run under varying financing 
scenarios to illustrate the 
impact on key indicators. 
The basis for establishing 
debt service payments should 
be checked (e.g. annuity basis 
vs. equal principal payments).

Electricity, Water, and Wastewater Treatment: See Annex 2, 
Operating Cost Worksheet. Figure shown for electricity 
consumption is a rough estimate made by the financial analyst, in 
an amount proportional to that used in the Awadallah study. 
Water usage is taken from the Stone & Webster estimate. No 
specific information is available concerning wastewater 
treatment and disposal costs. 

The designer & process 
specialists should also check 
these data. Data should also 
be provided for electricity 
demand charges. Cost 
estimates for wastewater 
treatment should be 
developed.

Maintenance and Administration & Overhead: Also from 
Annex 2, Operating Cost Worksheet. Maintenance is estimated 
based on US experience, adjusted downward for lower labor 
costs and the lower technological requirements of the small 
facilities. As shown, it is approximately 1.3% of capital costs. 
Costs of replacement fabrics for baghouses (noted above) are 
estimated separately and added to the basic maintenance cost 
every three years. The costs of general administration and 
overhead are estimated at 1% of all other operational costs. This 
is somewhat less than US experience, but deemed reasonable for 
the Egyptian environment and a small operation. 

Request that the designer and 
process specialists review the 
expected levels of 
maintenance and make 
recommendations for 
adjustment of these figures 
as may be appropriate. 

Disposal of Slag and Other Wastes: Refer again to Annex 2, 
Operating Cost Worksheet. Gross assumptions have been made 
concerning disposal costs for slag and other wastes at £E50 per 
ton. Quantities for other wastes are based on US experience. 

Estimates of waste disposal 
costs should be confirmed. 

Income Tax Rate: Estimated at 40% of net income. Should be checked. 

Accounts Receivable and Payable: There appears to be very 
little delay between the time of delivery of goods and receipt of 
payment and from the receipt of materials and payment therefor. 
In making projections for accounts receivable and accounts 
payable therefore, it was assumed receivables are equivalent to 
10 days of revenue and that payables are equivalent to 3 days of 
expenses. 

Note 1. 

Inventories: Have been estimated based on an assumed level 
for scrap battery feed of 250 tons and assumed level for all other 
inputs equivalent to two months requirements. 

Note 1. 
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Assumption/Data Item Additional Input and/or 
Data Verification and 

Refinement 

Capital Cost Estimates, Base Costs: CAIP SO3 staff 
estimates are based on surveys of local manufacturers’ costs. 

Capital Costs, Contingencies and Taxes/Duties: The capital 
cost data included in the interim assessment have been adjusted 
using a 20% physical contingency factor and inflation factors as 
described above. No provision has been made for taxes and 
duties. Customs duties may possibly be waived on the air 
pollution control equipment; the applicability of other taxes and 
duties is unknown. 

Contingency and tax issues 
must be resolved. Physical 
contingencies will be 
determined by the designer. 
Customs duties may or may 
not be applicable to various 
imported items and sales or 
other taxes may be applied to 
all or part of the costs.  

Note: 1: This indicates data that is assumed to be reasonable and acceptable for use in 
the projections unless a better basis for the assumption can be demonstrated. 
All assumptions however, are open for discussion and possible revision. 
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